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(54) HEAT-INSULATING MATERIAL FOR CATALYST 

(57)Abstract: 

PURPOSE: To obtain the heat-insulating material comprising a multi-layered structure using a 
heat-insulating material extremely low in heat conductivity and excellent in durability on the 
high temperature side of a heat insulating wall and using an inorganic fiber heat- insulating 
material having good heat-insulating property, assembling property and restoring property at low 
temperatures on the low temperature side of the heat insulating wall without substantially using 
an organic material, excellent in the heat-insulating property, assembling property and durability, 
and useful for automotive exhaust gas-cleaning catalysts. 

CONSTITUTION: This heat-insulating material for automotive exhaust gas-cleaning catalysts is 
characterized by comprising a multi-layered structure material using (A) a heat-insulating 
material on the high heat temperature side of a heat-insulating wall and (B) one kind or more of 
heat-insulating materials on the low temperature side of the heat-insulating wall, where the heat- 
insulating material (A) comprises l-50wt.% of ceramic inorganic fibers having an average fiber 
diameter of <10um, 40-98 wt.% of one kind or more of inorganic powdery materials having an 
average refractive index of >1 .4 and an average particle diameter of <10um, and l-20wt.% of an 



inorganic binder, and having a bulk density of 0.30-0.50g/cm3, and the heat-insulating material 
(B) consists mainly of inorganic fibers having a 50% compression load of <lKgf/cm2 at the 
ordinary temperature. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the configuration of an adiabatic wall, the ceramic system inorganic fiber whose 
diameter of average fiber is 10 micrometers or less to the elevated-temperature side 1 - 50wt%, 
One sort of inorganic fine particles whose average refractive indexes are 1 .4 or more and the 
mean particle diameter of whose is 10 micrometers or less, or two sorts or more 40 - 98wt%, It 
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comes to blend an inorganic binding material at a 1 - 20wt% rate, and they are bulk density 0.30 
- 0.50 g/cm3. The heat insulator characterized by having is arranged. And 50% compressive load 
in ordinary temperature which is mainly from an inorganic fiber on the low temperature side of 
the configuration of said adiabatic wall is 1 Kgf/cm2. Heat insulator for automobile exhaust air 
gas cleanup catalysts which consists the following heat insulators of one sort or multilayer 
structure combined two or more sorts. 

[Claim 2] The ceramic system inorganic fiber according to claim 1 used for the elevated- 
temperature side in the configuration containing various whiskers, such as silica-alumina fiber, 
an alumina fiber, a silica fiber, and a potassium titanate whisker, of an adiabatic wall. 

[Claim 3] Inorganic fine particles according to claim 1 whose solid-state thermal conductivity is 
below 0.06 cal/cm.sec.deg at the time of a room temperature. 

[Claim 4] The heat insulator for automobile exhaust air gas cleanup catalysts according to claim 
1 aiming at heat insulation and incubation of the ceramic for automobile exhaust air gas cleanups 
in the application of a heat insulator or a metal catalytic converter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Description of the Prior Art] Conventionally, that by which the compression equipment was 
carried out is used between the metal casings used as catalyst support and its outer case in what 
pierced and processed into the expansion configuration nonwoven fabrics, such as a ceramic 
fiber blanket (for example, IBIDEN [ CO., LTD. ] make: trade name eve wool yarn solid 
blanket) which consists of for example, a glass wool mat or silica-alumina fiber, as a heat 
insulator by which a specification is carried out to an automobile exhaust air gas cleanup 
catalyst. 

[0002] In recent years, for the improvement of automobile fuel consumption, exhaust gas 
temperature is rising as compared with the former, what has the more high clarification 
effectiveness of an exhaust gas clarification catalyst is being further called for out of the 
movement toward exhaust gas toughening of regulations, and temperature is high further from 
exhaust gas temperature with the heat of reaction [ near the exhaust gas clarification catalyst ]. 
However, on said glass wool mat, since there was the heat-resistant temperature only to 600-800 
degrees C, there was a trouble that an erosion and remarkable performance degradation arose, by 
elevated-temperature-ization of the above-mentioned exhaust gas. Furthermore, since the 
ceramic AFUI bar blanket which consists of said silica-alumina fiber is excellent in heat-resistant 
temperature with 1260 degrees C, It is under [ of a tooth space which is called the exhaust air 
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system components of an automobile although heat deterioration like a glass wool mat is not 
produced and which was restricted very much ] setting. Heat insulation thickness cannot be 
simply increased to elevated-temperature-izing of the above-mentioned exhaust gas temperature. 
The outer case temperature of an exhaust gas clarification catalyst becomes high. It not only 
damages the hose of surrounding electronic parts or a rubber system according to heat damage, 
but When combustibles, such as dry grass and a corrugated fiberboard, were in the car-body 
lower part of an automobile at the time of the stop after transit, there was a trouble that there was 
anxiety, like a fire arises according to heat damage. 

[0003] this invention persons set to Japanese Patent Application No. No. 221 19 [ four to ]. A 
ceramic system inorganic fiber On the other hand, 5 - 50wt%, It comes to blend an inorganic 
binding material the 3 - 5wt% and organic elastic matter at a 3 - 10wt% rate for inorganic fine 
particles if needed [ 50-95wt% ], and they are bulk density 0.35 - 0.45 g/cm3. By being 
characterized by having The heat insulator which made adiathermic and thermal resistance 
improve by leaps and bounds than the conventional heat insulator was invented. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional heat 
insulator contains the organic elastic matter at a 3 - 10wt% rate for the workability improvement 
at the time of constructing for an automobile exhaust air gas cleanup catalyst. Since the part in 
which the organic elastic matter was burned down in **** at the time of this heat insulator 
activity (when the engine of an automobile is started actually), the organic elastic matter was 
burned down in heating and coincidence at the time of a heat insulator activity the offensive odor 
by combustion gas not only leaves and puts, but, and the organic elastic matter after destruction 
by fire existed becomes an opening, dispersion of radiant heat and a screening effect fell and it 
reached especially the conclusion that adiathermic is inadequate, under the temperature of 350 
degrees C or more. Then, the object of this invention can fabricate a heat insulator according to 
the configuration of an activity part, moreover, raises adiathermic from elegance conventionally, 
and is to offer the heat insulator for automobile exhaust air gas cleanup catalysts which made 
compression assembliability improve further. 

[0005] 

[Means for Solving the Problem and its Function] In the configuration of an adiabatic wall, the 
ceramic system inorganic fiber whose diameter of average fiber is 10 micrometers or less to the 
elevated-temperature side 1 - 50wt%, One sort of inorganic fine particles whose average 
refractive indexes are 1.4 or more and the mean particle diameter of whose is 10 micrometers or 
less, or two sorts or more 40 - 98wt%, It comes to blend an inorganic binding material at a 1 - 
20wt% rate, and they are bulk density 0.30 - 0.50 g/cm3. The heat insulator characterized by 
having is arranged. And 50% compressive load in ordinary temperature which is mainly from an 
inorganic fiber on the low temperature side of the configuration of said adiabatic wall is 1 
Kgf/cm2. Heat insulator for automobile exhaust air gas cleanup catalysts which consists the 
following heat insulators of one sort or multilayer structure combined two or more sorts. 

[0006] 

[Function] Next, the configuration of this invention is explained to a detail. First, in the 
configuration of an adiabatic wall, the heat insulator arranged on the elevated-temperature side is 
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explained. As a ceramic system inorganic fiber, various whiskers, such as silica-alumina fiber, an 
alumina fiber, a silica fiber, a SiC whisker, and a potassium titanate whisker, can be used. The 
range of the loadings of this ceramic system inorganic fiber is 1 - 50wt%, less than [ 1 wt% ], the 
reinforcement effectiveness of fiber will not be acquired for this rate, but handling nature and a 
mechanical strength will fall remarkably. 

[0007] On the other hand, since the addition of inorganic fine particles decreases and convective 
heat transfer, molecule heat transfer, radiation conduction, etc. will increase if 50wt% is 
exceeded, a heat insulation property will fall remarkably. Moreover, the diameter of average 
fiber of said inorganic fiber needs to be 10 micrometers or less. It is because the opening 
between fiber will become large, a big and rough opening will be generated in the obtained heat 
insulator and it will generally become easy to spread radiant heat, if its diameter of average fiber 
is larger than 10 micrometers, since an inorganic fiber is stiffness. 

[0008] the inorganic fine particles which suit the conditions shown below in this invention - a 
kind — or two or more kinds are used, choosing. 

(1) An average refractive index is 1 .4 or more. 

(2) Mean particle diameter is 10 micrometers or less. 

(3) As 1.4 or more fine particles, although Ti02, BaTi03, PbS, etc. are mentioned, the average 
refractive index whose solid-state thermal conductivity is below 0.06 cal/cm.sec.deg at the time 
of a room temperature In order for this group's inorganic fine particles to have the role very 
important as dispersion material of radiant heat and to scatter radiant heat more effectively A 
refractive index is large as much as possible, and it is desirable to use the inorganic fine particles 
which have the peak whose reflection factor to light with a wavelength of 10 micrometers or 
more is moreover 70% or more. Therefore, it sets to this invention and is Ti02 of rutile type 
structure. It decided to use. 

[0009] Moreover, the solid-state thermal conductivity in which mean particle diameter is within 
the limits of 10 micrometers or less, and each fine particles moreover have the inorganic fine 
particles used in this invention is limited to the object which is below 0.06 cal/cm.sec.deg (at 
room temperature). Since the hole which it will produce in a heat insulator if mean particle 
diameter uses fine particles 10 micrometers or more becomes very large, the convection current 
and molecule heat transfer will increase, and thermal conductivity will get worse. And if the fine 
particles more than 0.06 cal/cm.sec.deg (at room temperature) are used also about solid-state 
thermal conductivity, solid-state heat transfer will become dominant into a heat insulator, and 
thermal conductivity will get worse. Therefore, a kind or two kinds of inorganic fine particles 
which suited three conditions indicated to the above-mentioned in this invention are used, and 
the blending ratio of coal is taken as the range of 40 - 98wt%. Since the blending ratio of coal of 
the amount of refractive-index size of fine particles of inorganic fine particles decreases less than 
[ 40wt% ], it will become inadequate being scattered [ of radiant heat ] about and the thermal 
conductivity under an elevated temperature 300 degrees C or more will get worse. Moreover, 
more than at 98wt%, although it is advantageous in respect of thermal conductivity, the blending 
ratio of coal, such as a ceramic system inorganic fiber, will become less than [ 2wt% ], and 
reinforcement will fall remarkably. 



5 



[0010] Next, in this invention, an inorganic binding material aiming at the maintenance on the 
strength in an elevated temperature can be used in 1 - 20wt% if needed. It is sunk in and used to 
the heat insulator which colloidal silica, synthetic mica, a montmorillonite, etc. were mentioned, 
and was mixed in the raw material as operation as this inorganic binding material, or was 
obtained. Said inorganic binding material runs short of the reinforcement of the obtained heat 
insulator at less than 1%, and since a big and rough opening will be generated into other parts as 
a result of segregating in a heat insulator according to the bonding strength of binding material if 
[ than 20wt% ] more, the thermal conductivity of a heat insulator will get worse. 

[001 1] Now, some which fabricated the constituent blended by the above blending ratio of coal 
in the configuration of arbitration by the dry type pressing method or the wet milling-paper 
method have bulk density within the limits of 0.30 - 0.50 g/cm3. This bulk density is 0.30 g/cm3. 
In the following, the convection current and molecule heat transfer increase, and, on the other 
hand, they are 0.50 g/cm3. Since solid-state heat transfer will increase if it exceeds, thermal 
conductivity will fall remarkably. 

[0012] What is necessary is just to decide the thickness of the heat insulator arranged on the 
elevated-temperature side in the configuration of the above adiabatic wall with the envelope 
temperature of an automobile exhaust air gas cleanup catalyst, and temperature to be able to set 
to the outermost periphery (generally metal casing) of a catalytic unit. That is, since it is the 
object to scatter hot radiant heat, said heat insulator is desirably used in the temperature field 
more than around 400 degrees C so that the effectiveness may be demonstrated more at an 
elevated-temperature side. Next, the manufacture approach of the heat insulator of this invention 
is explained. 

[0013] In this invention, said heat insulator is manufactured by the dry type pressing method or 
the wet milling-paper method. First, by the dry type pressing method, after mixing an inorganic 
binding material by a V shaped rotary mixer etc. said ceramic system inorganic fiber, inorganic 
fine particles, and if needed, a Plastic solid is acquired by throwing in mixture and pressing in a 
predetermined mold. In addition, it is also possible to sink an inorganic binding material into the 
acquired Plastic solid. Next, an inorganic binding material is distributed underwater said ceramic 
system inorganic fiber, inorganic fine particles, and if needed, after that very little aluminum- 
sulfate water solution and polymer coagulant are added, and fiber is made to install inorganic 
fine particles and an inorganic binding material by the wet milling-paper method. Next, a Plastic 
solid is acquired by supplying the above-mentioned floe into a predetermined mold, and carrying 
out paper making. After carrying out the dehydrating press of the acquired Plastic solid and 
adjusting the water content in a sheet to 100% or less, the target heat insulator is obtained by 
drying. Here, it is necessary to make sheet water content behind the dehydrating press 100% or 
less, and at 100% or more, contraction takes place [ this water content ] at the time of 
desiccation, and a predetermined dimension becomes is hard to be obtained. 

[0014] In the heat insulator obtained as mentioned above, reinforcement is reinforced by the 
ceramic system inorganic fiber, and when an inorganic binding material is used further, the 
reinforcement at the time of an elevated temperature is maintained. Moreover, since the 
convection current and molecule heat transfer of air in an opening which exist in the interior of a 
heat insulator are controlled and radiant heat is further scattered about by using two kinds of 
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inorganic fine particles suitable for the above-mentioned conditions, the property superior to the 
conventional object is acquired about adiathermic [ the ]. Furthermore, since the heat insulator of 
this invention does not contain an organic binder etc., the heating backward aforementioned 
organic substance is burned down and an opening is not generated, adiathermic [ which was 
extremely excellent to low warm elevated temperatures compared with the former ] is acquired. 
Next, one sort or two sorts or more of heat insulators arranged on the low temperature side in the 
configuration of an adiabatic wall are explained. 

[0015] As an inorganic fiber, although silica-alumina fiber, the alumina fiber, the silica fiber, etc. 
are natural, since it is used in a low temperature field, heat-resistant low fiber, such as glass wool 
and rock wool, is also usable. However, an emergency abnormality elevated temperature is 
considered and silica-alumina fiber is desirable. In this invention, one of the reasons of making 
structure of a heat insulator into multilayer structure Although it is in using the heat insulator 
with high heat insulation property which included air well comparatively and which mainly 
consists of an inorganic fiber for the low temperature side from which it becomes dominant 
using the heat insulator of low thermal conductivity using radiation dispersion material the 
convection current and conducting radiation in the elevated-temperature side which becomes 
dominant As another reason, although the heat insulator used for said elevated-temperature side 
contains an inorganic binding material as stated previously, since it does not contain an organic 
binding material, it is very lacking in compressibility. 

[0016] Usually, it is used for the stainless steel catalyst support which consists of ceramic 
catalyst support, such as a KODEE light, or 20Cr(s)-5aluminum by the automobile exhaust air 
gas cleanup catalytic unit in metal casing, storing. Since there is a dimensional tolerance, 
respectively, the tooth space (path clearance) containing a heat insulator like this invention not 
being necessarily fixed and automobile exhaust air system components are used for said different 
component from parking in the arctic ground under conditions of a very large temperature 
requirement, such as high-speed transit in the intense-heat ground. The expansion contraction 
from which catalyst support and metal casing differed under the condition of such a temperature 
requirement is repeated. When especially the very small cordierite catalyst support of a 
coefficient of thermal expansion is stored in metal casing, a remarkable change of path clearance 
arises. 

[0017] Therefore, a heatproof and not only adiathermic but the compression-stability which can 
follow the dimensional tolerance at the time of with [ said ] a components group and the path 
clearance fluctuation at the time of an activity is required for the heat insulator for exhaust gas 
catalysts for automobiles. That is, a heat insulator will be vibrated and damaged when a heat 
insulator is damaged at the time of with a components group when a heat insulator very lacking 
in compressibility is used alone, although excelled in the heat insulation property under an 
elevated temperature, or a case not only deforms, but path clearance spreads at the time of an 
activity. Therefore, 50% compressive load [ in / multilayer structure with the high heat insulator 
of compression-stability is required like this invention, and / in artificers / ordinary temperature ] 
is 1 Kgf/cm2. When using the following heat insulators, it invented that the above problems did 
not arise. 
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[0018] Desirably, it is 0.2 - 0.5 Kg£/cm2. It uses together with a heat insulator. Although what is 
necessary is just to make it considering adiabatic efficiency the operating temperature limits 
become less than 400 degrees C, as for the thickness of the heat insulator used for a low 
temperature side, it is desirable to have the thickness of 1mm or more from the problem of said 
compression 1 recovery, after having been constructed by the automobile exhaust air gas cleanup 
catalyst. Moreover, one sort or two sorts or more of the component may be possible, it may be 
good also as three layer systems which combined the fiberglass mat of low cost with the low 
temperature side which considered the cost at the time of an activity, for example, used silica- 
alumina fiber for the elevated-temperature side more, and silica-alumina fiber and the 
configuration of a silica cross etc. are sufficient as it under conditions, such as a crueller 
oscillation. 

[0019] Even if it sets to the bottom field of low temperature to which it excels in reinforcement 
and adiathermic in the bottom field of an elevated temperature to which radiant heat becomes 
dominant, and conduction and the convection current become dominant in the automobile 
exhaust air gas cleanup catalyst heat insulator obtained as mentioned above, not only at 
******** but at the time of catalytic-unit assembly, 50% compressive load in ordinary 
temperature is 1 Kgf/cm2 to reinforcement and adiathermic. Since restoration cost called the 
following according to compressibility very much is also large, the heat insulator excellent in 
endurance is obtained. Next, the example and the example of a comparison which materialized 
this invention are explained below. 

[0020] 
[Example] 

The so-called bulk (IBIDEN [ CO., LTD. ] make: trade name eve wool yarn) by the weight ratio 
as silica-alumina system ceramic fiber in 501. of water The five sections, (Example 1) Next, 
Ti02 whose average refractive index is 2.71 and whose mean particle diameter is 3.5 
micrometers Fine particles The 70 sections, Si02 whose average refractive index is 1.55 and 
whose mean particle diameter is 7.0 micrometers Fine particles The 20 sections, Furthermore, 
after adding the 5 sections (the Nissan chemistry incorporated company make: trade name Snow 
tex) of colloidal silica by the solid content weight ratio and improving stirring mixing, the very 
little cation system polymer coagulant was added, and the slurry was adjusted. Next, it dries, 
after fabricating said slurry with predetermined metal mold in the shape of a half-segmented 
sleeve, and they are 7mm in thickness, and bulk density 0.40 g/cm3. The heat insulator was 
obtained. 

[0021] Furthermore, a silica, the blanket (IBIDEN [ CO., LTD. ] make: trade name eve wool 
yarn solid blanket) thickness of 6mm of an alumina fiber, bulk density 0.10 g/cm, and 50% 
compressive-load 0.3 Kgf/cm2 It pierced in the predetermined expansion configuration and said 
heat insulator and two stuck things were created. After attaching this two-layer structure heat 
insulator to the metal catalyst support of a cylindrical shape, it covered with half-segmented 
metal casing so that the path clearance of the back with a group might be set to 9.5mm. The 
assembliability of this automobile exhaust air gas cleanup catalytic unit was very good. 
Furthermore, when measuring the temperature of the outside of the metal casing which carries 
this unit in a actual gasoline-powered vehicle, adjusts an exhaust-gas temperature so that the 
innermost layer temperature of a heat insulator may become 900 degrees C, and serves as an 
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outermost layer of drum, it was 250 degrees C. 



[0022] Moreover, although it analyzed after carrying out 1000 cycles of simple torture tests 
which made 1 cycle for [ 600rpm-] 5 minutes and for [ SOOOrpm-] 5 minutes, where said unit is 
carried in a vehicle, there was no breakage in a heat insulator and catalyst support in any way. 

[0023] (Example 1 of a comparison) the same catalytic unit as an example 1 -- as a heat insulator 

- the silica-alumina fiber blanket thickness of 12.5mm, bulk density 0.13g/cm3, 50% 
compressive load, and 0.5 Kgf/cm2 When it used and the same assessment as an example 1 was 
carried out, attachment nature was satisfactory, but when the innermost layer temperature of a 
heat insulator was 900 degrees C, the temperature of the outside of the metal casing used as an 
outermost layer of drum was 480 degrees C. 

[0024] (Example 2 of a comparison) the same catalytic unit as an example 1 ~ as a heat insulator 

- the half-segmented sleeve-like Plastic solid of an example 1, thickness lO.mm, bulk density 
0.40 g/cm3, 50% compressive load, and 1.1 Kgf/cm2 Although the heat insulator was attached, 
with usual attachment equipment, it became insufficient [ a pressure ], and could not attach and 
do, but when it attached and carries out using a hydraulic press, catalyst support has deformed. 

[0025] 

[Effect of the Invention] therefore - according to this invention - the conventional article thing - 

- it not only demonstrates the heat insulation property which was extremely excellent among low 
warm elevated temperatures, but without being [ like ] inferior to adiathermic [ under an elevated 
temperature ], it attaches like elegance before, there is no problem in a sex or endurance, it is 
beforehand fabricated by the predetermined configuration, and workability improves. Moreover, 
since thermal conductivity is low and thickness can be conventionally made thinner than 
elegance, exhaust air system components can be miniaturized. Furthermore, it is not only 
changeless at the time of the path of the heat conductivity, but [ in order to hardly use a part for 
organic to the conventional heat insulator, ] according to this invention, since there is also no 
generating of the gas by combustion of an organic binder etc. at the time of an activity, there is 
no fear of polluting an environment. 



PRIOR ART 



[Description of the Prior Art] Conventionally, that by which the compression equipment was 
carried out is used between the metal casings used as catalyst support and its outer case in what 
pierced and processed into the expansion configuration nonwoven fabrics, such as a ceramic 
fiber blanket (for example, IBIDEN [ CO., LTD. ] make: trade name eve wool yarn solid 
blanket) which consists of for example, a glass wool mat or silica-alumina fiber, as a heat 
insulator by which a specification is carried out to an automobile exhaust air gas cleanup 
catalyst. 
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[0002] In recent years, for the improvement of automobile fuel consumption, exhaust gas 
temperature is rising as compared with the former, what has the more high clarification 
effectiveness of an exhaust gas clarification catalyst is being further called for out of the 
movement toward exhaust gas toughening of regulations, and temperature is high further from 
exhaust gas temperature with the heat of reaction [ near the exhaust gas clarification catalyst ]. 
However, on said glass wool mat, since there was the heat-resistant temperature only to 600-800 
degrees C, there was a trouble that an erosion and remarkable performance degradation arose, by 
elevated-temperature-ization of the above-mentioned exhaust gas. Furthermore, since the 
ceramic AFUI bar blanket which consists of said silica-alumina fiber is excellent in heat-resistant 
temperature with 1260 degrees C, It is under [ of a tooth space which is called the exhaust air 
system components of an automobile although heat deterioration like a glass wool mat is not 
produced and which was restricted very much ] setting. Heat insulation thickness cannot be 
simply increased to elevated-temperature-izing of the above-mentioned exhaust gas temperature. 
The outer case temperature of an exhaust gas clarification catalyst becomes high. It not only 
damages the hose of surrounding electronic parts or a rubber system according to heat damage, 
but When combustibles, such as dry grass and a corrugated fiberboard, were in the car-body 
lower part of an automobile at the time of the stop after transit, there was a trouble that there was 
anxiety, like a fire arises according to heat damage. 

[0003] this invention persons set to Japanese Patent Application No. No. 221 19 [ four to ]. A 
ceramic system inorganic fiber On the other hand, 5 - 50wt%, It comes to blend an inorganic 
binding material the 3 - 5wt% and organic elastic matter at a 3 - 10wt% rate for inorganic fine 
particles if needed [ 50-95wt% ], and they are bulk density 0.35 - 0.45 g/cm3. By being 
characterized by having The heat insulator which made adiathermic and thermal resistance 
improve by leaps and bounds than the conventional heat insulator was invented. 



EFFECT OF THE INVENTION 



[Effect of the Invention] therefore « according to this invention - the conventional article thing - 
- it not only demonstrates the heat insulation property which was extremely excellent among low 
warm elevated temperatures, but without being [ like ] inferior to adiathermic [ under an elevated 
temperature ], it attaches like elegance before, there is no problem in a sex or endurance, it is 
beforehand fabricated by the predetermined configuration, and workability improves. Moreover, 
since thermal conductivity is low and thickness can be conventionally made thinner than 
elegance, exhaust air system components can be miniaturized. Furthermore, it is not only 
changeless at the time of the path of the heat conductivity, but [ in order to hardly use a part for 
organic to the conventional heat insulator, ] according to this invention, since there is also no 
generating of the gas by combustion of an organic binder etc. at the time of an activity, there is 
no fear of polluting an environment. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional heat 
insulator contains the organic elastic matter at a 3 - 10wt% rate for the workability improvement 
at the time of constructing for an automobile exhaust air gas cleanup catalyst. Since the part in 
which the organic elastic matter was burned down in **** at the time of this heat insulator 
activity (when the engine of an automobile is started actually), the organic elastic matter was 
burned down in heating and coincidence at the time of a heat insulator activity the offensive odor 
by combustion gas not only leaves and puts, but, and the organic elastic matter after destruction 
by fire existed becomes an opening, dispersion of radiant heat and a screening effect fell and it 
reached especially the conclusion that adiathermic is inadequate, under the temperature of 350 
degrees C or more. Then, the object of this invention can fabricate a heat insulator according to 
the configuration of an activity part, moreover, raises adiathermic from elegance conventionally, 
and is to offer the heat insulator for automobile exhaust air gas cleanup catalysts which made 
compression assembliability improve further. 



OPERATION 



[Means for Solving the Problem and its Function] In the configuration of an adiabatic wall, the 
ceramic system inorganic fiber whose diameter of average fiber is 10 micrometers or less to the 
elevated-temperature side 1 - 50wt%, One sort of inorganic fine particles whose average 
refractive indexes are 1.4 or more and the mean particle diameter of whose is 10 micrometers or 
less, or two sorts or more 40 - 98wt%, It comes to blend an inorganic binding material at a 1 - 
20wt% rate, and they are bulk density 0.30 - 0.50 g/cm3. The heat insulator characterized by 
having is arranged. And 50% compressive load in ordinary temperature which is mainly from an 
inorganic fiber on the low temperature side of the configuration of said adiabatic wall is 1 
Kgf/cm2. Heat insulator for automobile exhaust air gas cleanup catalysts which consists the 
following heat insulators of one sort or multilayer structure combined two or more sorts. 



EXAMPLE 



[Example] 

The so-called bulk (IBIDEN [ CO., LTD. ] make: trade name eve wool yarn) by the weight ratio 
as silica-alumina system ceramic fiber in 501. of water The five sections, (Example 1) Next, 
Ti02 whose average refractive index is 2.71 and whose mean particle diameter is 3.5 
micrometers Fine particles The 70 sections, Si02 whose average refractive index is 1.55 and 
whose mean particle diameter is 7.0 micrometers Fine particles The 20 sections, Furthermore, 
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after adding the 5 sections (the Nissan chemistry incorporated company make: trade name Snow 
tex) of colloidal silica by the solid content weight ratio and improving stirring mixing, the very 
little cation system polymer coagulant was added, and the slurry was adjusted. Next, it dries, 
after fabricating said slurry with predetermined metal mold in the shape of a half-segmented 
sleeve, and they are 7mm in thickness, and bulk density 0.40 g/cm3. The heat insulator was 
obtained. 

[0021] Furthermore, a silica, the blanket (IBIDEN [ CO., LTD. ] make: trade name eve wool 
yarn solid blanket) thickness of 6mm of an alumina fiber, bulk density 0.10 g/cm, and 50% 
compressive-load 0.3 Kgf/cm2 It pierced in the predetermined expansion configuration and said 
heat insulator and two stuck things were created. After attaching this two-layer structure heat 
insulator to the metal catalyst support of a cylindrical shape, it covered with half-segmented 
metal casing so that the path clearance of the back with a group might be set to 9.5mm. The 
assembliability of this automobile exhaust air gas cleanup catalytic unit was very good. 
Furthermore, when measuring the temperature of the outside of the metal casing which carries 
this unit in a actual gasoline-powered vehicle, adjusts an exhaust-gas temperature so that the 
innermost layer temperature of a heat insulator may become 900 degrees C, and serves as an 
outermost layer of drum, it was 250 degrees C. 

[0022] Moreover, although it analyzed after carrying out 1000 cycles of simple torture tests 
which made 1 cycle for [ 600rpm-] 5 minutes and for [ SOOOrpm-] 5 minutes, where said unit is 
carried in a vehicle, there was no breakage in a heat insulator and catalyst support in any way. 

[0023] (Example 1 of a comparison) the same catalytic unit as an example 1 - as a heat insulator 
- the silica-alumina fiber blanket thickness of 12.5mm, bulk density 0.13g/cm3, 50% 
compressive load, and 0.5 Kgf/cm2 When it used and the same assessment as an example 1 was 
carried out, attachment nature was satisfactory, but when the innermost layer temperature of a 
heat insulator was 900 degrees C, the temperature of the outside of the metal casing used as an 
outermost layer of drum was 480 degrees C. 

[0024] (Example 2 of a comparison) the same catalytic unit as an example 1 - as a heat insulator 
~ the half-segmented sleeve-like Plastic solid of an example 1, thickness lO.mm, bulk density 
0.40 g/cm3, 50% compressive load, and 1.1 Kgf/cm2 Although the heat insulator was attached, 
with usual attachment equipment, it became insufficient [ a pressure ], and could not attach and 
do, but when it attached and carries out using a hydraulic press, catalyst support has deformed. 
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